The cross section for neutron scattering by a mode of vibration (qi) is proportional to I G(Kj) 12, where G(Kj) is the structure factor for inelastic scattering. The scattering vector K and phonon wave vector q are related by K + q = H, where H is a vector to a point of the reciprocal lattice. (The branch index j will usually be dropped, since we shall be dealing with only one optic mode at a time). Fourier transformation gives an <( eigenvector density )>
The properties of this function have been discussed elsewhere [I] . In certain simplifying circumstances, which apply in the two examples given later, each atomic site r, in a map of D(r) has a negative peak on one side and an equal positive peak on the other. The line joining the two peaks is parallel to a vector u,, and (when the Debye-Waller factors of all atoms are equal) the height of each peak is proportional to b, u,, where b, is the coherent neutron scattering length for an atom of type K. For a phonon mode, u, is defined by u,(qj) = mi" eK(qj) (2) where m, is the atomic mass and e,(q j ) is an eigenvector of the dynamical matrix for the phonon mode involved. The u, may be referred to as polarization vectors. For a phonon mode, G(K) involves K.u,, while for an (( ordering )) mode, in which atoms move between two distinct sites, G(K) involves sin (K. u,) [2] ; however over the range of K involved in our examples these can not be reliably distinguished and the above description of D(r) applies as a good approximation even if the mode does not have phonon characteristics.
In our examples each structure factor G(H -q) has no imaginary component, but there is still a ((phase problem )) in evaluating D(r), as in conventional crystal structure analysis, since only G2(H -q) is measurable. Skalyo et al. [3] have measured a range of values of G2(H) for the ferroelectric mode in KD2P04, for which q -t 0, for vectors H in the (h01) plane of the reciprocal lattice. They determined the u, by least squares refinement of starting values obtained from the way in which the atoms move at the phase transition. We have used their results to derive the sign of each G(H) and have evaluated D(r) in projection on the xz plane. In this instance eq. (1) reduces to
where the sum involves only terms for which h + 1 is even. Figure 1 shows the structure of ND,D2P04 in projection. To obtain that of KD,P04 a potassium atom is placed at the site N. 
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Signs were calculated using displacements for ND, and for P given by the (incomplete) crystal structure determination of Keeling and Pepinsky [6], while trying various possibilities for the displacements of the deuterium atoms in the hydrogen bonds. Alternate calculations of G(h0l) and D(xz) were then made as in a conventional crystal structure analysis. Best Table I (1' -. ., ' I have been scaled to make u, = 0.2 A. 
